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Specific  selection  tests  of  known  efficiency  are  needed  for  the 
most  econondcsl  assignment  of  recruits,  replaceTzents,  and  transfers  to 
Military  Occupational  Specialties.  In  previous  research,  a group  or 
battery  of  such  selection  tests  was  developed  for  assigning  Aray  personnel 
to  Arny  transportation  units.  This  battery  was  designed  to  identify  men 
who  would  be  sfflcient  drivers  of  Artry  motor  vehicles,  but  no  distinctions 
were  wade  as  to  the  type  of  vehicle  to  be  operated.  The  Transportation 
Research  a:s)d  Development  Station  of  the  Transportation  Corps  at  Ft.  Eustls, 
Vij’ginia  made  the  suggestion  that  the  aptitudes,  skills,  end  other  charac- 
teristics required  for  efficient  operation  of  heavy  Arny  vehicles  '.my 
differ  from  these  required  for  successful  performance  as  a drivei*  of  light 
Arujy  transport  equipraerit.  The  objective  of  tho  study  described  in  thij; 
report  was  to  explore  the  possibility  of  developing  batteries  of  seTen‘'^on 
tests  which  can  not  oxsly  select  successful  drivers,  but  also  differeritif'te 
betwean  nvon  who  will  be  successful  drivers  of  heavy  oi’  of  light  Aivny  >1;.. 
vehicles , 
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rui'.b'ir  of  test.-^  vras  suggesrad 


- thS  I - u-v''''  ?•  \.y  pre- 
vious rescai'ch.  As  ix  pro limi nsec/  trial  to  ..-r  v npi  iSte  tests 

and  to  identify  thtse  warranting  furthtr  v ware  eiven  to 

289  trftiruivr.::;  in  the  Transoortntio::  ; .plv.--  oing  Center  Scnool  at 

Ft.  Cwtis,  dcr.roo  c vera  compered  with  critsrion 

iMasurss  o"  ^ : ■- y.  I'rivc.r  treiniug.  The  criterion 

51  0.  . ...  ■ ’ oiL  «;  ivv^k  A X O-t'*  ^ X(i.  w?  OlXi  *5©  fc.t/  ‘waav' 

r. .Ji. . Cl.  , . I -./ad  teat. 


fhe  tests  foxaid  to  be  the  .most  jxrorailslng  in  this  preiiiplnsxy 
trial  vrii'd  than  given  to  groups  of  trainees  driving  wheeled  As'my  motor 
vehicles  of  more  than  five  tons  capacity  and  to  group-s  being  trair^jd  to 
drive  vrhoe'ied  Ax’Jnv  motor  vehicle.*?  of  "'ess  then  five  cnn.»r.5+y  'Thlri 

study  was  liicited  to  drivers  of  wheeled  Aragr  vehicles,  beceiiae  the  major- 
ity c.f  Army  drivers  are  trained  for  this  type  of  vehicle.  (Firrther 
differentiation  may  be  nnioded  to  select  drivers  of  larga  combination 
venicles.)  Test  ocorea  Wiira  again  compared  with  the  criterion  Tr^sasure 
of  suoos-ss.^ul  dio.ving  to  fir»d  out  which  tests  were  bast  able  to  px'edict 
oCi'icior.t  dx-iving  af  the  heavy  or  of  tv.\8  light  Array  niotcr  vehicloe. 


On  th?;  baj  j s 


■'.nia  irf .'..<".^0.1  :or. , vsrlcus  t-rrir.  ■i-.u-re  ccrobined. 


and  the  ^.bi.lity  of  those  cwibinstion-r-  cr  tattei'ies  to  differentially  pee- 
diet  tralniJig  svicosss  vt.a  uhecked.  The  Taost  efficient  battery  developed 
in  this  study-  for  p'-sdictiug  success  in  .learning  to  drive  heavy  wheeled 
vehicles  'Incluned  'tests  of  Irnowledge  of  vehicles  and  drivir.g  practice. 
Judgment  of  driving  sitiistlon.s,  pex-sonai  chRr.acte'i'istics , observation  of 
d"t-£l.i,  a/sd  msnu.te.r  co^rodiruitior:.  Alternate  batteries  were  developed, 
fthcu.ld  thoy  b?r  o.3ex*i!.l  in  the  fie.ld,  Attampts  to  daveiop  bsttoriea  fo: 
prod if'.ti Tig  ei'ficlan'c  performenca  as  & driver  of  light  P.rxsy  rcotcr  vehicles 
wei  u net  a.T  suc.r-cs.v-ful. 


vcbiclw-;  <u'e 
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'.te?  fcT  pi'fidi'Tt.ing  efficient  driving  of 
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SSLRCTI®  TESTC  T®  OmATQiS  OF  HEAVY  AID 


LIGHT  MOTOR  VEHlCLliS 


I . DTTROUCTIGM 

The  Bu^igestior*  has  toon  nade  by  tho  Transportation  Research  and 
Levelcpreont  Station  that  the  aptitudes,  skills,  and  other  characteristics 
raqiiired  for  efricient  operation  of  heax'v  Array  vehicles  isay  differ  from 
those  required  for  successful  perfcrmnce  aa  a driver  of  light  equiproent, 

A pr-evioua  study  has  shown  (2)  that  papsr-and-pencil  group  tests  for 
selecting  Ariny  arivors,  without  regard  to  the  type  of  vehicle  operated, 
vere  five  tiros  as  efficient  in  pcrodlcting  successful  driving  performance 
as  tV!.e  selection  tests  then  in  use.  It  seemed  foasiblo  to  explore  the 
possibilities  of  further  developing  selection  tests  to  the  extent  that 
they  might  be  used  to  dlstinouish  between  axiccessful  drivers  of  heavy 
equipcrent  arid  drivers  of  light  Arjqy  motor  vehicles.  The  objective  of  this 
study  was  to  develop  such  differential  selection  testa. 

The  nxotnrised  equipoent  of  tho  United  States  Arny  has  tended  to 
nao  jj>.  sice  as  well  as  in  quaiitity.  Feur  r, i-tinct  types  oi’  cquipicsnt 
now  in  use,  or  being  developed,  may  be  classified  as  wheeled  vehicles  over 
five  tona,  uheeb'jd  vehicles  under  five  tons,  and  two  newer  types  of  heavier 
corr.binaticn  vehicles  which  may  also  fco  cetegcrizod  according  to  size. 

Gince  the  drivers  of  the  wheeled  vehicles  represent  the  larger  percentage 
of  Ai’rnj'-  drivers,  it  seemod  advisable  to  limit  the  study  to  drivers  of 
whoelsd  vehicles  end  e.n  a first  step  to  explrre  the  possibilities  of 
dcveloplsig  selection  fcecus  which  distingulah  successful  drivers  of  the 
heavier  and  of  ths  light  x^heoled  vehicles.  Fwuher  differentiation  mey  be 
needed  for  selecting  drivers  of  the  larger  combi  ration  vehicles.  V’hile  it 
is  recognized  that  som  conminality  exists  in  the  airtitudes  and  skills 
required  for  driving  heavy  and  light  Army  motor  vehicles  as  defined  in  this 
study,  the  results  of  the  study  were  expected  to  ir/iicate  the  aptitudes  and 
skills,  if  any,  in  which  the  uwo  exasoes  oi  drivaxs  airfci:'. 


II,  DESIGN  OF  TJ1F,  STUDY 

The  general  plan  oi  the  study  was  first  to  select  a large  gror.p 
of  tests,  inventories,  and  other  predictors  v'hich,  on  logical  grounds 
appeared  to  be  feasible  for  predicting  heavy  Arny  motor  vehicle  arKi  light 
Armj’’  motor  vehicle  driving  success.  In  a prelindnary  run,  those  tests 
were  given  to  Army  driver  trainees  to  weed  out  the  least  promising  teats 
and  to  choose  tests  for  more  intensive  research  in  the  st’jdy  proper.  In 
the  First  or  Experimental  Run  of  the  study  proper,  the  chosen  tests  were 
then  given  to  a group  of  trainees  selected  as  best  suited  for  driving  heavy 
Arny  vehicles  (referred  to  in  this  study  as  Group  A)  and  to  a group  drivin 
light  Aisiy  motor  vehicles  (Group  C) . As  a further  check  on  the  p'edictor 
( cross-valid i.t ion) , the  tests  were  given  in  the  Second  Run  to  other  groups 
of  heavy  and  of  light  vehicle  drivers  (Group:;  S and  D)  On  the  basis  of 
the  information  from  the.«e  two  rune  (Experimental  and  Gross-Validation 


bn 
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tis. 


Runs),  batteri.es  of  tests  vare  selected  for  differentially  predicting  euo- 
0933  in  leurnirg  to  drive  heavj'  a.nd  light  vahicleg. 

A.  TEST  A®  FREDICTai  VARIABLES 

The  test  and  predictor  x’Rri?ibl,es  tried  out  in  thic  study  ^y  be  cate- 
gorized into  four  groups  as  follows* 

1.  Data  from  Arny  x^rsonnel  records. 

2.  Physical  ireas’Jiramenta  available  from  records  or  made  in  this 

study . 

3.  Teats,  of  a psychophysical  rature,  given  individually. 

4.  Driving  aptitude  tests  of  tba  paper-and-poncil  type. 

The  tests  are  described  in  Apper<dlx  A and  B.  For  convenience  the  tes" 
variables  are  summarized  as  follows J 

a.  Personnel  Records  Data.  The  follc'.n'.ng  information  was 

taken  from  the  soldier’s  records: 

Score  on  Mecl  anicai  Aptitude  Test 
ReQd.1.ng  Vocafaiulary  score 
Automotive  Information  Test  score 
Shop  Mech.'inics  score 

Previous  experience  with  private  and  comerclal  vehicles 
Highest  grade  completed  in  school 

b.  Physical  Measurements, 

V.'sipht 

Height 

Waist  measure 
Chest  measure 
Reach 

c.  Psychophysical  Measurements. 

Reaction  time 

Hand,  arm,  and  chest  strength 
Muscular  coordination 

Motility  or  activity  index  (speed  of  movement) 

Steadiness 
Field  of  vision 

Disteuice  jiidgment  ( Howard 4) ohltnan  Test) 

Visual  acuity  (Snellen  Chart) 

d.  Paper-and -pencil  Tests. 

Vehicle  Preference,  CRT  266 

Vehicle  Knowledge,  CRT  260 — a new  type  o.f  knowledge  test 
using  pictures 
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6.  P»per-arti~pencil  Tests  (ccntiuusd) 

Haav;;.''  Vehicle  Knw-.Mw,  CRT  t-'ist  design©*^  to 

sample  a dri'v.^r'S  ictiswlaige  of  hvuxy  'vehicles 

Several  tests  fcund  to  no  snoc&5S.Cul  for  predicting  Arny  driving 
performance  in  a pravio'xr.  stvdy  (2J; 

1)  Those  pertaining  tc  knowledge  of  driving,  such  as 

Driver  Know-How,  DA  FRT  2412. 

2)  Those  assuaiid  to  sample  perceptu&l  factors,  such  as 

Attention  to  Detail,  DA  HIT  2374,  Diffareace  Detec- 
tion, CRT  216,  Object  Identification,  CRT  65>  er*d 
Le.toral  ?ercaprt-ion,  CRT  66. 

3)  Those  a{:3uiii0d  to  saiapla  judgment  of  ftocident.  nit^-Ja- 

tions,  such  as  Enuargerjoy  Jmgmsnt,  CRT  196- 

4)  Those  pSTtaining  tc  motoi*  control  and  coordination, 

including  Two-Harfl  Coordination,  DA  PRT  2387,  Trac— 
Ir^  Coordinatior*,  CRT  60,  and  Ai'ry  Path  Treeing,  DA 
FRT  2332. 

5)  Those  related  to  activity,  such  as  the  Motility  Test, 

CRT  63. 

6)  Those  relating  to  experience,  attitudes,  and  person- 

ality factors,  such  as  the  Drivers'  Self  Description 
Inventory,  DA  FRT  2457  and  Accuracy,  CRT  218. 

7)  Those  related  to  visual  efficiency  and  seeing,  includ- 

ing Visual  Acuity,  CiTT  202  and  v.ord  Match jjig,  CRT 
207. 

B.  THE  CRITERION 

Scores  on  ths  teat?  in  this  st’jdy  were  cornoared  with  a criterion 
measure  (coded  as  T in  the  tables  of  this  Hepoi't)  of  success  in  the  driver 
training  progi*ara,  Tho  criterion  was  a coroposite  of  standard  scores  on 
the  three  elements  described  below.  Each  of  the  elements  was  equally 
weighted  in  computing  the  composite. 

1.  The  average  of  four  ratings  on  the  Arny  Driver  Ratings  Form.  DA 
FRT  2408  (using  scales  2,  3,  4,  and  5 of  this  Rating  Form) 
made  by  instructors  of  driving  in  the  Transpoi'tation  Replace- 
ment Training  Center  (TRTC)  School  at  Ft.  Eustis,  Virginia. 

The  Rating  Form  was  developed  in  prcvtoi^s  research  (l)  to 
serve  as  a criterion  nsasure  in  various  driver  research  pro- 
grams. 
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2.  Ihs  svyrage  of  at  least  tliros  grades  on  course  vorJr  in  the  TRTC 

School, 

3.  Scores  on  the  Road  Test,  DA  FRT  561  given  by  Arny  driving 

instructors  at  the  completion  oT  the  cootsos  in  heavy  and 
light  Aruy  motca:  vehicle  driving  at  the  samo  school. 

Further  details  on  the  criterion  are  given  in  Appendix  C, 

C.  CKOICB  OF  TESTS  AM)  BA7TSRIES. 

The.  foil 'Ming  considerations  were  used  in  choosing  a.  test  to  be  tried 
out  on  the  Vi:.:ious  runs  of  this  study  and  in  selecting  a test  for  inclu- 
sion in  the  varioua  batteries  developed: 

1.  Reliability  of  the  scores  on  the  test. 

2.  Effioloney  of  the  test  as  a differential  predictor  of  hea’.y  and 

of  light  Arny  tnotor  vehicle  driving  succe-ss. 

Irdopendenc©  (or  uniqueness)  of  the  test  from  other  tests  in  a 
group. 

4.  Avaii^ibility  in  the  current  Arny  classification  procedures  at 

reception  centers. 

5.  Length  uf  tiiftc  required  to  give  the  test, 

6.  Simplicity  and  ease  of  giving  the  test, 

D.  DRIVKl  SAHPIES 

On  the  reconaaendation  of  Fersonnei  Research  branen.  The  Adjucaal 
General’s  Office  and  the  Transportation  Corps,  the  trainees  in  the  TRTC 
School  at  Ft.  Ex^stis,  Virginia  were  used  as  examinees  in  this  study.  Ajy^ 
man  sent  to  this  school  was  likely  zo  be  used  in  this  atxjdy.  After 
recruits  complete  basic  training,  those  showing  evidence  of  driving  apti- 
t'ude  are  sent  to  the  TRTC  School  from  several  eastern  and  southeastern 
states  for  te/i  weeks  of  training.  Enrol lees  coming  into  the  school  were 

divided  into  tvo  groups : those  considered  b.3st  fitted  for  heavy  Arny 
vehicle  driving,  and  those  thought  to  be  best  suited  to  driving  wheeled 
Arny  vehicles  under  five  tons.  Each  class  was  divided  as  equally  as 
possible  into  heavy  and  light  vehicle  trainees.  Specially  devised  courses 
were  given  to  e.*ich  group. 

In  the  Preliminary  Run,  trainees  were  tested  from  20  Ncveniber  to  30 
December  1952;  in  the  First  Rm  and  Second  Run  of  the  study  proper,  from 
6 April  to  15  June  1953.  In  the  Prelin'driary  Run,  314  drivers  were  tested. 
The  results  of  289  of  these  were  complete  and  were  used  in  the  analysis. 

In  the  First-  aiid  Scjccid  Runs,  R05  drivers  were  given  the  te.sts,  and  TBC 
records  were  complete.  In  the  First  Hun,  the  results  for  193  drivers  of 
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hoav?/  vehicles  (Croup  ^)  and  fox*  19^  drivers  ol'  iighr,  vehicles*  (Croup  xC) 
wei?  uuod  in  tho  analyaes.  In  the  Second  Rim,  the  results  for  19^ 
drivers  of  heavy  vehicles  (Group  E)  and  for  194  drivers  of  light  vehicles 
(Croup  D)  were  used.  In  suraraaryt 


First  Ran— Experimental  Groups 

Heavy  19B  A 

Light  196  C 


Second  Run — ■''.'ross-Validction  Groups 

y.efv/y  19?  B 

Light  194  E 


All  the  men  were  exjyained  in  convenient  groups  of  25‘'40  at  « tlrro. 
Depetriing  upon  the  type  of  troinin;^  tn^r  wore  being  given  (for  hea/jy  or 
for  light  Vehicles),  they  were  aeiected  for  Groups  A and  B or  Groups  " a’nd 
E..  Aa.“. igniierit  to  the  Fjfperiiusntal  Groups  (a  ard  C)  or  to  the  Cross- 

Validation  Croupo  (3  r.i.o  D ' wor  done-  so  as  to  conti  ol  or  avoid  the  urxiue 
l.nfluancos  upon  the  r<-.v?-iit3  of  characteristics  irrelevant  to  this  study. 
The  only  dopart'ore  fro;7i  tho  tyjrx;  of  selection  C'randoni*' ) was  an  to 

keep  the  proportions  of  Wn-ita  and  Neirro  exsmnees  the  seme  in  each  of  the 
Exneriffiental  and  of  the  CroGs-’.'alidation  groups. 
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The  datctls  of  tiie  proccduz'e  for  givi.r.g  the  tests  er/’  gatheiing  the 
criter:^on  data  Ic  this  study  are  prosented  in  Appendix  D.  All  the  men  in 
a given  run  were  adminlsterad  all  tho  tests  chosen  for  that  rur.j  the  c^i- 
tericn  eiecRcnts  (iatirgs  and  grades)  measured  for  each  group  of  aen  ware 
tbo'^p  Anprorr l«Jtn  to  the  t,rf<iTiin<7  the  wn  were  helps'  given.  Scores  on 
the  tests  were  j.nterco''r8iated  with  each  other  and  with  the  composite  of 
the  criterion  elemswi'ts.  This  information  (along  v-itb  the  other  considera- 
tions listed  in  Section  C above)  was  used  in  combining  tests  into  batteries 
and  3,n  de+erniinlng  the  predictive  efficiency  of  the  selected  batteries. 


Ill,  TEST  RESULTS 

A.  PRELIMINARY  RUM 

Test  scores  and  criterion  date  on  the  ?.89  trainees  in  the  Preliminary 
R'lin  wero  collected  in  twelve-hour  tasting  periods  3p:*ead  over  three  half 
days.  Test  scores  were  correlated  with  the  oerDposite  criterion.  The 
validity  cceff ioientj  of  the  more  promising  of  ths  tests  iu  the  Preliiianary 
Run  are  shown  in  Table  1. 

^ - 
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Tabla  1. 


Corrslfttions  o?  Select, ai  fl’ed ichors  v-'lt.h  the  Critorlon  in  the 
Preliwlnary  Run,  N - 289, 


Variable  or  Predictor 

Vehicle  Prefersnce 
Vehicle  Kncwledg© 

Driver  Kncw-ilovr 
Heavy  Vehicle  Know-How 
Attention  to  Detail 
Two-Hajid  Gooidination 
Essr-gency  Juiigoent 
VJord  Matching 

Visus,!  Acuiigf  (II,  Hi  a'cc.  Iv’} 

0 b J set  Id  a t jt  if  r c at  ton 
Lateral  Perception 
DiffereyiC©  Detection 
Accuracy 
■Motility 

■Orivor  S.D.  Blank  (Revised)--  Part  III 

Total 

Coordiriation  ( Indlvickial) 

Reaction T in®  (False  start) ( Individual) 
Significance  levels  - 1 per  cant 

5 per  cent 


Aray 

DeslR, 

Validity 

Coefficient 

CRT  266 

,07 

CRT  260 

,22 

HIT  2412 

.40 

CRT  262 

.29 

IRT  2374 

,22 

HIT  2387 

.03 

CRT  87 

.24 

CRT  207 

.06 

CRT  202 

.22 

CRT  222 

.24 

GfTf  200 

.24 

GHT  216 

.16 

CRT  218 

,06 

C}5T  213 

.16 

CRT  257 

.31 

.31 

CRT  263 

.32 

CRT  263 

-.01 

.113 

.348 

The  tests  having  a reasonable  validity  for  predicting  driving  ability 
and  which  appeared  to  be  rsesre  or  less  irrlepcndent  of  oaoh  other  ware 
selected  for  the  First  and  Second  Runs  of  the  study* 

B.  FIRST  AND  SECO^H) 


Since  the  tiurpoee  of  the  ^xceriitsaritel  and  the  Cross-Validation  Rxuie 
was  to  identify  tho  prcioisir/g  tssts  of  a first  mm  which  hold  up  when 
evaluated  on  a second  but  povul’/oion,  tha  results,  of  the  First  Run 

and  of  t.h.o  Sscor^i  Pb,5r;  prsisentc-i 


oos^ether , 


The  Fir  at  and  2ecur/i  liuu  rv;;:-::' la  the  drivers  of  hee.vv  vehicles 
(Groupa  A and  B)  are  pTssented  in  Table  2.  The  iubr^e  pirer?c*uvs  the  cerrs- 

lations  of  scores  on  the  predictor"  test  with  the  criteriori  e.lestents  and 
the  ooffiposite  criterion  for  Cro'aa  A (First  R\m)  and  tlm  cross-validity 
coefficients  for  Group  B (Sacos’d  Hun).. 
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Table  ?. 


Correlations  cf  IT'edictora  with  the  Criterion.  Heavy  Drivers, 
G'~oup  A (Experimental)  and  Croup  B (Cross-Validation), 

Group  A Group  B 

N » 19^ h ^ 192 

Road 


V SI’ 1 able 

Rating 

Q 

Grades 
^ 

Test 

c 

Corcccsite 
T 

C orapos ite 

.-n 

_ _ 1 ^ 

1 

Vehicle  Knowledge 

.16 

.45 

.19 

.37 

2 

hgo 

. 12 

-.07 

.04 

.04 

3 

K-V  Drivr-r  Know-Puw 

.16 

,59 

.27 

.47 

.37 

/ 

u. 

ii'aight 

.03 

-.07 

.03 

.01 

— 

4* 

Driver  Know-Hcrw 

.13 

.53 

.21 

.40 

.38 

6 

Vieight 

.08 

.07 

.05 

.09 

— 

7 

Attention  to  Detail 

-.10 

.22 

.11 

•2l0 

8 

Reach 

.03 

-.09 

.01 

-.02 

9 

Ersergency  Judgment 

^ »** 

. JLi 

.50 

.15 

.38 

.33 

A 

Chest 

.15 

.13 

.02 

.16 

-.02 

i) 

Object  Identification 

.06 

.43 

.16 

.33 

,31 

c 

Lateral  Perception 

.10 

.46 

. 18 

• 3^ 

.31 

D 

Lord  Matching 

.05 

.47 

.15 

.32 

.34 

E 

Strongtl:  - Hand 

,.13 

.0'’ 

.03 

,11 

F 

Vif«'>:al  Acuity 

,11 

..38 

.18 

.31 

.37 

G 

Strength  - Arm 

•«.06 

.06 

.04 

.01 

n 

Two-Horil  Coordination 

■ 10 

.16 

.10 

.17 

.23 

I 

S.O,  Blank,  Psa‘t  X 

-'.04 

.07 

.25 

.11 

j 

Strength  - Shoulder 

-.08 

.07 

.03 

m 

K V./ 

— 

K 

S.D.  Blank,  Part  II 

,13 

.30 

.15 

.30 

.10 

L 

3.D.  Blarlc,  Part  III 

.03 

.31 

.17 

.23 

.19 

M 

S.D,  Blank,  Total 

.05 

.35 

.26 

.50 

.26 

N 

Difference  Detection 

.17 

.37 

.15 

.32 

.33 

0 

Coordinometer 

.07 

.16 

-.01 

.11 

• i9 

P 

Grade  in  School 

.01 

.23 

.16 

.13 

— 

U 

Aptitude  Area  I 

.10 

.48 

T n 

• 

.33 

- — 

V 

Mechanical  Aptitude 

.09 

.35 

1 10 

,26 

.27 

W 

Shop  Mechanics 

.19 

.44 

.15 

.37 

.25 

X 

Auto  Information 

.19 

.46 

.27 

.43 

.37 

Level  of  Confidence:  1 per  cent  js  .181 

5 per  cent  = ,.Lj<b 

The  intercorrelations  of  the  most  useful  predictors  for  the  groups  of 
heavy  vehicle  drivers  are  presented  in  Tables  3 and  4.  "Most  useful  te,ot 
was  here  defined  as  a test  of  wt.ich  the  validity  oceffioients  were  suffici 
v^ntly  high  in  one  or  both  of  the  oxperincental  and  cross-validation  groups, 
any  of  which  the  inter-correla Lions  were  sufficiently  low  to  indicate 
reasonable  Independence  of  other  tests  in  the  group.  In  other  words,  a 
test  capacle  of  making  a ressonably  unique  contribution  to  a battery  of 
tests. 
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Simil«r  results  for  the  drivers  of  light  vehicles  are  presented  in 
Tables  5,  6 eofid  7. 


Table  5.  Correlationa  of  Predictors  uith  the  Criterion.  Light  Drivers. 
Group  C {ExporlBental)  and  Group  D (Cross-Validation) 


Group  A 

N » 198 

Grow*  D 

Variable 

Road 

Rating  Grades  Test 

0 B S 

Composite 

T 

ComjJosite 

i 

1 Vehicle  Knowledge 

.04  .28  .06 

.20 

2 Ago 

.14 

.01 

.02 

.08 

1 

3 K-V  Driver  Know-How 

.01 

.37 

.04 

.22 

.42 

i, 

4 Height 

.01 

-.03 

.01 

-.01 

— — 

^ • 

5 Driver  Xnow-HoA; 

.02 

.42 

.03 

.25 

.a 

■bU 

6 Weight 

.15 

-.11 

.10 

.06 

— =• 

7 Attention  to  Detail 

.01 

.18 

.10 

.13 

,20 

U 

3 Roach 

.03 

-.10 

-.02 

-.05 

3>'-' 

9 Emergei-xiy  Judgment 

-.05 

.34 

.06 

.17 

.29 

A Cheat 

.14 

.09 

-.03 

.11 

B Object  Identific&ticn 

-•» , 10 

.33 

—.03 

.12 

.25 

■C 

C Lateral  Perception 

-.02 

.32 

-.01 

.16 

.15 

B Word  JiatchiTig 

-.08 

.37 

-.03 

.15 

.22 

E Strength  - Hsjod 

.21 

.09 

.06 

.19 

.21 

t- 

F Visual  Acuity 

.02 

-33 

.00 

.19 

.23 

*v’  • 

G Strength  - Arm 

-.02 

.12 

.05 

.06 

p 

H Two-Hand  Coordination 

.12 

.18 

.08 

.18 

.09 

w 

I S.D.  Blank,  Part  I 

.32 

.22 

.25 

.37 

.13 

F’ 

■ J Strength  - Shoulder 

.13 

-.07 

.12 

.07 

.... 

K ? ..D-  Bl's.nk-  IT 

-3? 

.01 

.09 

— . 

Wv  ■ 
“•V. 

L S.D.  Blaiik'  Part  III 

-.11 

.18 

.03 

.04 

r M S.D.  Blank,  Total 

.01 

.25 

.12 

.18 

0 

N Differonca  Detection 

-.07 

.26 

.00 

.11 

.29 

♦»; 

dT 

C Cc'Ordinometer 

.24 

.24 

.10 

.29 

.15 

f Grads  in  School 

-.13 

.09 

-.09 

--05 

... 

3 Aptibuds  Area  I 

-.Oil 

.32 

-.L2 

.10 

... 

V i^sbenlcal  Apti  b'jdo 

.03 

.24 

-.03 

.15 

.26 

7*; 

W Shop  Msci'janics 

-.04 

.34 

-.02 

.16 

.30 

X Auto.  Infoiiijation 

5t*^ 

.06 

.37 

.11 

.26 

,25 

i 

1 Lsiv&l  of  Confidence:  1 per 

cent  « 

.181 

1 

1'  5 per 

'i 

cent  m 

.138 

1 
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IV.  SELECT lOM  CF  BATTERIES 


Tha  basic  statistical  data  used  in  developing  differential 
batteries  for  predicting  success  in  learnirig  to  drive  heavy  and  light 
vehicles  are  presented  in  Appendix  E.  The  most  promising  tests,,  accord- 
ing to  the  considerations  listed  previously,  vore  tried  out  in  various 
combinations.  The  combinations  or  batteries  having  the  highest  predic- 
tive efficiency  are  considered  here . 

A.  BATTERIES  FCh  DRIVERS 

The  most  efficient  battery  developed  in  this  study  for  .rredloting 
ability  to  drive  heavy  vehicles  is  listed  iii  Table  S ajong  ;vith  the  statis- 
tical information  used  to  determine  the  contribution  of  each  tost  to  the 
efficiency  of  the  battery.  The  individual  tacts  are  liated  ir  order  of 
their  contribution  to  the  battery,  Tho  or osc-validi ty  coafiJxient  of 
Battery  I was  ,45.  The  working  time  of  this  battery  is  about  60  loinutes , 

Table  R.  Most  Efficient  Predictors  far  Heavy  Driving  Ability— Battei'y  I. 


Bota'o 

r ‘s 

from 

from 

Predictor 

Desig. 

A 

B 

H-V  Driver  Know-How 

CRT  262 

.2835 

.3665 

Automotive  Information 

ACT 

1815 

.3691 

Visual  Acuity  (11,  III  and  IV) 

CRT  202 

,0776 

.3707 

Two~Kand  Coordination 

PET  23B'/ 

.0784 

.2263 

S.D.  Blank,  Total 

CRT  267 

.0564 

.2635 

The  addition  of  ether  var 

tables  did  not  matei'ially  increase  the  tre- 

dictive  efficiency  of  Battery 

I.  However,  if 

an  alternate  battery  is 

desired,  t.he  tests  in  Table  9 

are  suggested . 

The  cross-validity 

cuei'fi" 

dent  of  Battery  IT  was  .41. 

Working  tl;co  of 

battoTy  un  #-,0 

iQinutec 

xabie  9.  Alternate  Battery  of  Predictors  for 

Heavy  Driving  A'oil, 

ity— 

Battery  II. 

Beta’ 3 

r 's 

from 

fl‘0'71 

Predictor 

Design. 

J 

B 

H“V  Driver  Know-How 

CRT  2tf2 

.3780 

.3665 

Lateral  Perception 

CRT  200 

.3445 

-3076 

Difference  Detection 

CRT  216 

.0397 

.3311 

Coord inome ter 

CRT  263 

.0211 

.1924 

These  differential  batteries  are  about  1^  tiiees  more  efficient  than 
the  general  batteries  developed  by  a previoti.s  study  (2)  for  predicting 
driving  success  without  regard  to  type  of  vehicle. 
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B. 


BATTHilES  FCR  LIGHT  DRIVTHS 


i 

— 


P 

St 


The  srjoe  type  of  analysis  SBada  cf  Gi'oup  A and  B data  was  also  njade  of 
the  Group  C and  D data  in  order  to  select  predictors  of  light  driving 
ability.  The  most  efficient  differential  battery  is  listed  in  Table  10. 

Table  10,  Most  Efficient  Battery  for  tight  Driving  Ability — Battei'y  III, 


Predictor 

uaslg. 

Efets ' 
f V cm 

4.  * . • 

f roii 

D 

Driver  Know^flow 

FT-T  2412 

.1181 

.4099 

S.D,  Blank,  Pai't  I 

CRT  257 

.2643 

.1342 

C oord inometer 

CBT  263 

.1896 

. 1509 

Hand  Strength 

CRT  263 

,1042 

.2107 

Emergency  Judgment 

CRT  a? 

.089'? 

.2875 

The  cross-validity  coefficient 

cf  Dattpry 

Ill  was  »35. 

VJ  or  Icing  iliDO 

of  this  battory  in  50  Kdnutes. 

A group  of  tests  that  could  be 

used  ns  an 

alterniito  battery  for  pre- 

dieting  abliity  to  drive  light  Arncy 

meter  vehic 

les  io  listed 

in  Trt’ole  11. 

Table  11.  Alteriiate  Rettery  of  rredictoi'a  for 

' Light  Driving  Ability — 

Battery  IV, 

Beta*  3 

r ' s 

Arny 

from 

from 

Predict^” 

Desiij: , 

D 

Driving  Know-How 

FRT  2412 

.1648 

.4099 

o a w , , r ar  </ 

Shop  Mechanics 

.0375 

,3018 

Efaergency  Judgnant 

CRT  87 

.0303 

.2875 

Dj.rfex'ui;(jo  DvL*3ctl0ii 

-.0375 

. ^ »i- 

The  cross -validity  coefficient 

of  Battery 

JV  was  .29. 

Working  time 

Is  about  f'O  ’ninutes. 

These  differential  batter Jes  for  light  drivers  are  only  slightly  mere 
efficient  than  the  general  battery  developed  by  the  previous  study  (2)  in 
which  hea-yy  and  light  drivers  vjare  grouped  together, 

C.  CRC63-G0MPAH1S0N  OF  ilE  DIFFStSWiAL  BATTERIES 

Af.  a check  on  the  differential  characteristics  cf  the  batteries  devel- 
oped by  this  study,  the  best  heavy  battery  (l)  was  tri«d  out  on  drivers  of 
light  Arny  motor  vehicles,  eind  the  best  light  battery  (III)  was  tried  out 
on  drivers  of  heavy  Army  motor  vehicles.  The  results  of  this  cros!3~ 
comparison  are  presenuad  in  Table  12, 


Tablo  'i<.  CoiTipaT'*  sr,R  Pesulta  of  Haavy  Battery  I Applied  to  Light 
Driver:;  nr/'f  Light  Battery  III  Applied  to  HeH''/y  Drivers 


Validities  cn 

Light  Drivers 

Vajiditleo  on 
Heavy  Drivers 

Combination 

Gross- 

Validity 

R 

Cross- 

Validity 

.w 

Hoavy/ 

- Battery  I 



. 32 (G } 
.49(D) 

, 1 , II  1 

.3;=D) 

.2210) 

.52(a) 

^ ./.7(B) 

.45(B) 

.4B(A) 

Liglit 

- Battery  III 

.47(0) 

.45(D) 

.35(D) 

.35(0) 

.44(.fi) 

.41(B)* 

.40(B)' 

.43(A) 

‘'Thsse  values  are  based  on  three  testa  of  Battery  III. 


if  tha  battoi'ies  are  capable  of  distirigiiishing  heavy  afid  light  drivers, 
then  thy  valirlity  coefficients  of  the  crosa-r-offiparison  should  be  less  than 
the  validity  cceffieienta  obtained  when  the  oattcries  v/erc  applied  to  the 
intandad  type  of  driver  (the  coefficlonta  in  the  negative  quadrants  of 
'T'able  .1.2  should  be  less  than  tha  coefficionts  in  the  oori’e spending  colurans). 
The  data  in  "able  12  indicate  that  the  batter .les  ere  capable  of  sotne  differ- 
ent i.ftl  iT.'td  io  ti  on , 


V.  CONCLUSIOl® 


In  suiaaary,  the  results  given  in  Table  13  were  found  in  this 

study. 

Table  13.  CorDporison  of  Validity  Coefficients  nf  ?;pi..nted  Batteries, 


Types  of 
Drivers 


Heavy  I 
Heavy  II 


Light  III 
Light  TV 


Battery Multiple  R 

Population  A - Population  B 


3,X,H,M,F’‘  .52  .47 

3,C,^3,C  .49  .42 

Population  C - Population  D 

R„..  5,9,£,I,0  .47  .45 

R^.  5,9,I,N,W  .41  .43 


Cross 

Validity*  * 
r 


.45 

.41 


.35 

.29 


*CodB  same  as  Table  2 and  5 

^•'-The  cross-validity  coefficients  wore  calculated  by  a formula  recommended 
by  Ferscnnol  Research  Branch,  TAGC. 
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From  r,hrt  aiialyaos  of  the  data  in  this  st’Jdy,  the  fol-lovteg  conclu* 
3 ions  sesu!  warranted: 

X.  Batteries  I and  II  may  be  used  for  differential  selection  of 
drivers  of  hea'vy  Army  motor  vehicles,  and  Batteries  III  end  IV  rsey  bo 
considered  for  differential  selection  of  drivers  of  light  Artry  motor 
vehicles , 


S; 


?■ 


2,  The  l\ypcthegis  that  d if f erentis.!  ps'ediction  battorie.'!  sre  fsis*' 
ible  was  sustained  nnl;/  in  Batteries  1 and  XJ  (for  vheeied 

vehicles)  were  conslstentlly  more  efficient  than  tVie  batteries  for  predict” 
ing  ability  to  drive  lipht  Ai^ny  wheeled  vehicles. 

3-  The  differential  batteries  developed  in  this  study  were  ioore 
efficient  predictors  of  success  in  learning  to  drive  heavy  Arny  motor 
vshiclos  than  the  general  battery  developed  in  a previous  study  for  predict- 
ing driving  ability  v/ithout  regard  to  the  type  of  vehicle  driven. 

4.  The  best  predictors  oi'  heavy  driving  ability  i^ere  fouind  to  be; 
knowledge  of  vehicles  and  driving,  judgment  of  driving  situatio:^,  infesraa- 
tlon  from  self-dsacription  blaixks,  obaovvet- or,  of  detail.,  a,'T<.i  roasculer 
coordination, 

5.  Meas'iS'es  of  .similar  factors,  but  in  different  con’-binr.tiona,  with 
the  addition  of  two  psychophysical  tests  (hand  strength  and  coord inauiou) 
were  found  to  be  the  best  predictors  of  success  in  lcarriir.g  to  drive  light 
wheeled  vehicles, 

6.  Body  size,  ai'm  ajid  che->t  strength,  age,  and  eduo.itional  experi- 
ence seemed  to  be  relatively  i:'.effcctive  in  predicting  either  heavy  or 
light  Army  vehicle  driving  ability. 
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VI.  APrSNDDCES 


Apperdijc  A. 
Appendix  B. 
Apperjdix  G. 
Apper«di3:  D- 
Appsndix  E. 


Description  of  Testa  Jsed, 

Reliability  of  Teats  Used. 

The  Criterion. 

Procedural  Infer roation.- 

Basis  Data  Used  in  Preparation  of  Selected 
Batteries . 
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A??E1®IX  A » DESCRIPTION  OF  TS-STS  USED 


( 


I 

K- 


Only  those  teats  ard  pr8<Slctoro  new  to  this  study  are  described 
here.  All  others  previously  used  were  described  in  the  earlier  study 
(i)  of  Ariry  driving  apt.itude. 

From  the  inferences  derived  froa  the  exploratory  analysis 
ccicpieted  in  the  study  of  Arny  driviipg  aptitude  (ibid)  a series  of  instru- 
i58*;ts  wers  Javoloped  for  specific  evaluation  as  differential  predictors s 

1.  CRT  ?60  - Vehicle  Knowledge,  A pictorial  type  of  test  using 
Arsy  aquipnsant  and  based  on  Arny  motor  vehicle  manuals.  The  items  cover- 
ed certain  aspects  of  size,  usage,  or  function  of  the  vehicles  and  equip- 
liient  shown.  It  is  adapted  for  IBM  scoring  and  vas  put  up  in  lithoprint 
form.  The'ce  A8  items  in  the  test  and  the  vrorhing  time  20  minutes. 

(See  Plate  I-?). 


2.  CRT  261  - Drivers  Psycho-Sociological  Inventory.  A special  type 
of  short  quest! cnriatre  for.’nerly  used  at  Iowa  State  College  in  evaluating 
comiTierciai  drivers,  It  was  designed  to  imcover  factors  of  the  driver’s 
cXi^riencG  hj^potheslzad  to  relate  to  accidents  and  inefficient  driving. 
(Sample  not  shown. ) The  working  time  was  12  minutes  for  35  items. 


3-  CRT  262  - Heavy  Vehicle  Know-How  iwiicated  as  H-V  Know-How, 
Oiginally  a 96  item  ijiformation  t<?9t  based  on  the  training  manuals  used 
in  tbe  TRTC  School.  The  working  tis»  was  35  minutes.  After  the  prelim- 
inary run,  it  was  item  analyzed  and  r»’duced  to  20  minutes  working  time  l:y 
using  only  65  items.  (See  Plate  1-2). 

4.  CRT  263  “ Psychophysical  Tests  suid  Auxiliary  Data.  The  only 
ones  of  this  group  of  tests  described  here  and  shown  in  Plate  II  are: 


a.  The  Coordinorceter. 
ooui'Gx.icitioc  uevico  iv.VolvliJg 


A specially  designed  lever-type  control 
eye  htr.d -body  ccoTdfr’'’.t5r'r;<  Th*»  tpsV 


is  to  maneuver  a 3/4  inch  ball  bearing  through  a maze  in  such  a way  as 
to  avoid  traps  or  holes  in  the  runway.  It  involvoo  coordination, 
pcrcoptur.l  accuracy,  and  close  attention  Cor  successful  performance. 
(See  Plate  II-3  for  general  features  of  the  apparatus.)  It  is  an 
Individijal  test  and  five  or  ten  trials  are  used  which  average  about 
one  minute  each. 


b.  Arm  Strength.  A spsc.iai  torsion  dynamumotor  in  which  the 
gi'ip  and  forearm  muscles  play  an  important  role.  The  measurements 
are  recorded  in  pounds  from  a standard  calibrated  bath-room  scale. 

4 trials  were  used  as  the  score  or  index.  (See  Plate  II-l  for 
general  plan.) 

c.  Shoulder  Strength.  A tension  dynamometer  held  at  a dls- 
t.ar!ce  of  arms  length  from  the  subject's  chest.  It  was  designed  to 
measure  the  strength  of  arms  axd  shoulders  at  arms  length.  4 trials 
were  used  as  the  score,  (See  Plato  II-2) 
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5.  CRT  264  ^ Driver's  Backgroand  Experience  Index.  Grsduated 
checklists  of  hobbies  and  types  of  activities  ot  different  age  levels  were 
hypothesized  to  indicate  possible  ditferentiatins  characteristics  of  light 
arid  heavy  drivers.  Working  time  15  minutes  and  the  inventory  contained 
100  itaas.  (Not  shovn  in  Plate  1.) 

6.  CRT  265  - Driver  Performence  Inventory  An  adaptation  and 

coni'ination  of  HIT  2408  and  the  Roger’s  Scale.  It  vac  designed  by  Lauer 
fiTxl  Suhr  for  use  vith  eonn.ex-cial  drivers  srri  contains  45  itetes.  The 
inventory  may  be  used  or  marked  by  anyone  fawiliar  with  the  driver’s 
habits  while  at  the  wheel.  The  scores  are  reflected.  Earlier  studies 
with  the  Roger's  Scale  have  shown  it  to  have  high  reliability  and  fair 
validity  for  checking  drivers  enroute.  The  time  required  for  chocking  the 
complete  inventory  as  used  here  may  vary  from  10  to  15  minutes.  The 
ratings  derived  are  in  positive  fora,  that  is,  the  highest  ratings  are 
assunsad  to  be  most  desirable.  (See  Plate  I-?) 

7.  CRT  266  - Motor  Vehicle  Preference  Inventory.  A 48  item  picto- 
rial test  designed  to  Indicate  the  examinees  preference  for  driving  light 
cjt  heavy  Arity  vehicles.  It  was  postulated  that  persons  showing  preference 
for  a certain  type  of  vehicle  might  show  batter  performance  thi ough  motiva- 
tion or  superior  knowledge  of  such  type  vehicles.  The  working  time  is  20 
mj.nute3.  (See  Plat©  I-l). 

8.  CRT  267  - Vehicle  Measurement  Blank.  A form  designed  for  meas- 
uring opac'ings,  extent  of  movenaent  and  energy  required  for  the  operation 
of  Aray  vehicles.  The  data  from  it  were  used  in  the  rationale  for 
developing  evaluation  devices  and  selection  of  predictors  of  hypothesized 
differential  value  in  the  early  phases  of  the  study,  (Not  shewn.) 

9.  CRT  263  - Instructor’s  Evaluation  Inventory.  A form  drawn  up 
and  used  on  21  instructors  to  ascertain  the  basis  of  driver  evaluation 
used  by  Army  motor  vehicle  training  personnel.  It  was  used  as  a factor 
in  the  aoiection  uf  tests  imde  in  the  eecoiid  ruii, 

10.  UHT  269  - Data  Sheet.  A mimeographed  foi'iu  used  during  the  test 
period  fer  enterir.g  data  collected  in  standard  fern. 


APPEND  n B - RELIABII  TTY  QP  TESTS  USED 


The  reliability  of  moat  of  the  teats  used  vaa  reported  In  the 
previoua  study  (2) . The  split-half  reliability  ooefficienta  of  the  new 
instruments  used  as  predictors  are  given  in  Table  B-1.  Dat?.  from  the 
preliminary  trial  were  >isod. 


TABIE  B-1.  Reliability  of  New  Tests 


Arny 

Desie. 

Predictor 

N 

r 

Corroctod 

r 

CRT  260 

Vehicle  Knowledge 
(all  subjects; 

3U 

.56 

.72 

CRT  266 

Motor  Vehicle  Preference 
(White  subjects) 

102 

.94 

.97 

CRT  262 

H-V  Know-How  (Negi'o) 

212 

.63 

.78 

(VJhite) 

102 

.76 

.87 

CRT  263 

Coordinorueter  (5  trials) 

278 

.35 

.52 

During  the  interim  between  runs,  these  tests  wore  further  ±udiod  and 
improved,  as  well  as  adjustments  made  in  length  and  directions  for  adminis- 
tration, such  that  the  reliabilities  were  appreciably  raised.  CRT  266 
was  item  analyzed  and  condensed  from  96  to  65  items  and  CRT  263  was  rework- 
ed and  directions  Improved  to  produce  higher  reliability. 


APPE?®IX  C - THE  CRTTERICaJ 


ATttr  c .'‘isiderable  exploration,  it  was  decided  to  use  three  cri- 
terion eler-i>yits  as  follows; 

1.  Q - Ratings  by  instructora  of  the  Arity  not  or  vehicle  course  in 
the  TRTC  School. 

Associates'  ratings  were  net  usable  since  some  men  did  not  know 
how  to  drive  »jid  few  trainees  had  an  opportunity  tc  ieuirn  to  know  others 
or  to  know  about  their  driving  from  observation. 

The  scale  section  of  the  Driver  Rating  Scale,  DA  FHT  2408 
was  employed.  Four  ratings  v/ere  obtained  on  each  driver  and  a mean  of  all 
ratings  made  on  ?cales  2,  3,  4 and  5 were  reduced  to  standard  scores  as 
the  rating  ir/\ex  foi‘  this  element  of  the  criterion. 

2.  R - Class  grades  from  the  TRTG  School. 

Since  the  preliminary  purpose  of  the  School  "was  tc  select  and 
train  dx'ivors  for  heavy  and  light  Ar'iy  motor  vehicle  operation,  it  was 
hypothosizod  that  in'^tructors  ought  to  have  a fair  idea  oi*  thoir  trainees 
after  close  association  with  them  for  ten  weeks.  Part  of  theix  military 
duties  was  assigning  grades  with  classification  of  drivers  as  the  primary 
objective , 


The  mean  of  three  grades  was  used  as  the  score  on  this  eloiBcnt 
of  the  criterion.  In  a few  instances  one  grade  was  redsairig  and  the  cv;sto~ 
mary  academic  prac^ico  of  using  the  tasan  of  the  two  grades  avail abia  was 
adopted, 

3-  S - Army  Driver  Road  Test  - DA  PHT  561. 

Gince  tliis  tact  is  ussd  in  nrd  c1n'5‘’"‘f>^1nr'  Avrm  drivers, 

this  instrument  was  chosen  as  the  third  criterion  element.  The  test  has 
200  items  weighted  differentially.  Failing  an  item  reduces  tne  score  f.-.-om 
200  by  tho  number  of  points  the  Hera  is  weighted. 

The  split-half  reliability  coefficients  (corrected  by  Speerimn- 
Brown  formula)  of  the  criterion  elements  are  shown  in  Table  C-1. 


- 21  - 


Table  C-l,  Reliability  Coefficients 


cf  Criterion  Elements. 


Corrected 


Criterion  Elcirent 

K 

r 

Heavy  Di-ivar  Ratings  - FRT  240B 

339 

.42 

.59 

Ist  a^id  4th  vs  2nd  and  3rd 

Light  Di'ivar  Ratings  - FRT  2408 

380 

.65 

.79 

1st  and  4th  vs  2nd  and  Ird 

Houvy  Driver  Grades 

2 52 

.55 

.72 

1st  and  4th  vs  2nd  and  3r<3. 

Light  Driver  Grades 

306 

.58 

.73 

1st  and  4th  vs  2r!cl  -and  3rd 

Heavy  Drivers  Road  Tost 

360 

.50 

.67 

Light  Drivers  Roan  Test 

339 

.41 

.58 

From  the  ro'^ultc  ohLairs!<'i  the 

reliebi lity  of 

a composite 

of  the 

three  elements  of  the  ct iterion  as  used 

should  run  we  a. 

1 over  .80  as 

a ooU' 

servative  estinsate..  This  appfj-'i.rarl  tr.  aat.l&faclory  for  the  piirpose  of 
the  present  at'dy,  Tne  coirii'oiiito  c.r’t.-rlo-'.  (r-aJled  T)  used  w'.s  aji  equal 
wejphtir.g  of  the  three  crittiricn  olernents  based  upon  standardized  scores 
for  each, 

Intercorrelation  of  the  tires  eleixc-ntn  of  the  criterion  and  their 
corapostte  i?  shovn  in  Trbie  G-2. 

Table  0-2.  Intercorrelations  of  the  (h-’itarioa  Elonwnts  arid  Compvosita. 

^kyj'Z  ;ir£UJd?. 

Group  A Group  B 


CJ 

R 

3«> 

T_ 

IV 

T 

.71 

.80 

,69 

.30^- 

T 

.72 

.73 

.80 

e 

.67 

R 

.20 

.72 

R 

.33 

.72 

C) 

.59 

Q 

.59 

l,ight  Driver  urouoa 

Group  C 

Group  D 

_ Q 

R 

T 

R 

T 

m 

1 

.82 

.72 

.80 

T 

.81 

.33 

,80 

R 

.26 

.72 

R 

.40 

.72 

Q 

.59 

Q 

.59 

w'as  not  put 

into 

the  matrix  for  Groups  B,  C 

and  D. 
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APPEJDn  D - fROCEDURAL  IM^'CRMATION 


The  following  Information  for  accomplishing  tho  cclloction  of 
data  was  transmitted  to  key  personnel  at  Ft.  Eustio, 


* 

U i 
« • 

i:. 


IMPOSTAN'r  INFCRlvlAXION 

1,  A Department  of  Arry  contract.  No.  DA-49-0S3  C6A-51''/,  "Differen- 
tial Characteristics  of  Arny  Drivers  of  light  and  Heavy  Motorized  Equip- 
ment," negotiated  with  Iowa  State  College  is  being  continued  ot  Ft.  Eustis 
by  request  of  the  Arny  beginning  about  March  30  and  continuing  luitil  tho 
records  of  at  least  250-300  white  or  colored  trainees  ore  compleled.  Dr. 
A.R.  Lauer  is  in  charge  of  the  project  and  will  have  two  civilian  assis- 
tants, Mr.  Harold  I.  Stalder  and  Mr.  Lewis  A.  Vavra,  cr.  the  Dost  during 
this  testing  period.  M/Sgt.  RA'.  Hopper  will  assist  in  ooilecUng  the 
criterion  data  in  the  form  of  I'oad  tests,  examination  grades  and  ratings 
used  by  the  Arny  in  evaluating  driving  performance.  He  has  bsen  assigned 
to  otherwise  assist  this  project  as  liaison  iCO. 

2,  These  men  will  not  need  be  quartered  on  the  Post  but  the  nocirc- 
sary  credentials  for  convenience  of  5i>ch  operations  of  civiliariii  on  the 
Post  will  be  appi-eciated. 

3,  The  following  provisions  will  greatly  aid  in  rouuoing  the  liice 
necessary  to  secure  sxifficient  subjects  for  cross-vai  id&tion  of  testa 
selected  from  the  data  obtained  on  tlie  first  run: 

a.  Reduction  to  the  rainiraiuf!  in  absenteeism  for  all  traJnirg 
arid  testing  periods  of  classes  used  as  subjects  in  this  project. 

b.  Punctuality  of  groups  reporting  for  testing.  Such  axsr.- 

inois  '..'ill  be  needed  tho  ef  nro  nr->’rtx>iwlt!ty  dav  in  pto'ut® 

of  frofii  25-30  as  outlined  below. 

c . The  groups  of  men  should  be  accompanied  by  one  officer  and 
one  fJCO  if  at  all  possible  v/hsn  reporting. 

d.  Since  the  grades  given  by  the  TC  School  seem  to  be  the  best 
all-around  criterion  against  v>hich  to  validate  tests,  it  is  suggested 
that  at  least  three  or  four  examinations  cf  not  less  than  50  items 
each  be  given  during  the  course.  (This  is  approximately  the  same  as 
used  at  present.)  It  is  requested  that  true-false  and  other  two- 
answer  questions  be  kept  to  the  minimum  in  order  to  increase  tbs  reli- 
ability of  grades  given  during  this  period. 

e.  Especial  care  should  be  taken  in  scoring  the  Arny  Road  test 
and  three  ratings  tc  be  given  during  the  course  on  the  third,  fifth 
and  seventh  weeks  respectively. 
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f.  Spaoiel  briefing  should  be  given  oxaminerc  and  instructors 
on  the  Ar-nry  30?  uscid  for  the  regular  examinations  and  krxc^  Road 
tests.  This  applies  particularly  to  new  assignees. 

g.  Tost  papers  and  Read  Test  forms  should  be  retained  for  use 
in  the  analysis  I7  our  staff.  !i/Sgt.  Hopj»r  will  colioct  t>ieTO  for 
this  purpesa. 

4.  Personnel  and  physlsai  facilities  r/teded. 

a.  Testirig  personnel.  If  possible  two  qualified  enlisted  men 
would  expedite  the  work  during  the  days  devoted  to  testing. 

b.  Personnel  to  be  used  as  subjects.  It  seems  at  present 
each  class  in  the  TO  School  is  divided  into  those  taking  the  light 
vehicle  di'iving  course  and  those  taking  the  heavy  vehicle  driving 
co'orso.  Ona  day  rov  administering  these  tests  duriPig  the  second  week 
of  training  seems  to  fit  best  into  the  program.  Assuming  there  ais 
100  icon  in  each  class,  we  suggest  the  following  division  inre  test 
groups.  It  is  likoly  the  tests  vrill  start  on  Monday,  March  30th, 

1)  Mory3-?.y  OBtiO-lTOO  one  half  of  the  llpht,  vehicle  class 
in  their  second  week  - 25  rnen. 

2)  Tuesday  0300-1700  - one  half  of  heavy  vehicle  class 
in  their  second  v/eok  - 25  week. 

3)  liodrcsdcy  0800-1700  - half  of  same  heavy  vehicle 

cia.33  - 25  IV'. Ji, 

4)  Thm'sday  0800-1700  - second  half  of  saiiw  li&ht  vehicle 
class  - 25  men. 

In  case  there  are  less  than  100  in  the  total  class,  it 
is  requested  that  about  one-fowth  be  sent  each  day.  14-1(18^  a;*! 
Saturday  morning  will  be  used  to  grade  the  tests.  No  subjects 
will  be  needed. 

c.  Physical  facilities  needed. 

1)  A testing  room  to  comfortably  seat  25-30  men  with  field 
tables  or  others  having  a space  at  least  x 2^  feet  for  each 
man.  Some  of  the  FRT  tests  require  this  amount  of  space. 

This  room  should  be  eentrally  located  with  usual  temperature  con- 
troLs.  The  lighting  shoald  be  adequate  for  reading  pxxrposes. 
About  50  per  cent  more  room  will  be  needed  than  that  required  for 
seating  to  allow  isles  for  the  monitors  to  circulate. 

2)  About  10  tables  will  be  needed  for  instri-iinents,  appara- 
t\is  and  other  tests  used.  There  should  be  aboufe  50  field  tables 
or  their  equivalent  in  all  available.  About  the  same  number  of 
substantial  chairs  are  needed.  Folding  chaii's  ere  satisfactory. 
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3)  There  should  be  one  or  two  portable  blackboards  unless 
there  are  blackboards  on  the  walls. 

4)  The  testing  room  shotild  have  iatrlno  facilities  close. 

It  should  be  away  frora  any  urojtaual  noise  or  other  type  of  dis- 
tractions . 

5)  An  office  for  the  research  staff's  use  attached  to  the 
testing  room  is  needed.  An  orderly  room  with  file  is  satisfac- 
tory. This  should  be  provided  viith  locking  facilities  for 
sec\irity  of  tests  and  equipment  to  satisfy  Array  requirements. 

6)  The  room  and  testing  quarters  should  be  provided  with 
custoraaiy  janitor  service  as  given  other  similar  barracks  or 
quarters  on  the  Post. 

5.  Parking  space  for  one  or  two  cars  .-.it  least  should  be  ivovided  at 
or  very  near  the  testing  station,  since  emergency  trips  are  often  necessary. 

6.  The  exact  date  of  scheduling  the  first  class  wi]X  be  in  the  hands 

of  Lt.  Wienke,  Coordinator  of  the  Project,  in  sufficient  time  for  making 
the  arrangeraents . It  is  tentatively  set  for  Monday,  March  30,  1953. 

Submitted  March  10,  1953 

{ Signed)  A.n.  Leuer 

A.R.  Lauor 
Project  Director 


This  schedule  was  carried  out  with  only  minor  changes  during  the 

study. 
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APPENDIX  S - BASIC  DATA  USSD  IN  FREPAHATia'^  Of'  SExJciCTED 

WATTWr*^ 


Tho  tsatrix  used  in  each  case  is  ahovn  for  both  experimental  and 
cro3s--vali<3ation  groups. 


Bstoa  were  calculated  for  both  ejcperJLicental  end  crcss-validation 
groups.  The  results  aro  shovm  in  Table  E-1  to  E-12  inclusive. 

Means  as'.d  standsrd  deviations  for  all  tests  used  in  the  experi- 
vEcntal  groups  (A  and  C)  are  given.  Those  for  vaj'iables  which  gave 
rsTosiise  of  holding  up  in  cross-validation  are  also  given  for  Groups  B exui 
D.  Table  E~3.3  prasentc  these  data. 


Tabl*^  E-X.  Suggested  Final  ■ 

Selection  Battery  for 

Heasy  Dr 

ivers 

Group  A (Experltiental) 

Aroy 

V&riebla 

Doslg.  3 X 

H 

J2 

3 H-V  Know-How 

CRT  262 

X Auto.  Inf ortaatioD 

ACT  .64  — 

H Two-Hand  Coordination 

PRT  2387  .U  .13 

M S.D.  Blank,  Total 

CRT  257  .46  .41 

.09 

F Vis,  Acuity 

CRT  202  .41  ,41 

,24 

.36  — ■ 

T Composite 

.47  .45 

» A 1 

.30  .31  — 

R :!  .52 

Cross-Validation  Data 

Validities 

Betas  from 

Variable 

from  Croup  B 

Group  A 

3 H-V  Know-How 

.3665 

.2335 

X Auto.  Infornation 

.3691 

.1815 

F Vis.  Acuity  (11,  III  & IV) 

.3707 

.0776 

H Two-Hand  Coordination 

.2263 

.u784 

M S.D.  Blank,  Total 

.2635 

.0564 

Cross-Validity  r « .45 

Basic  data  for  Battery  I 

Table  E~2 


S’^ggeotod  Final  Selection  Battery  for  Heavy  Drivers 


Gr_(ju£  B {Cro39-Valldatlon) 
Arngr 


Variable 

D-rda.  X 

H__ 

M F T 

A 

H-V  Know-How 

CRT  262  

X 

Auto,  Information 

act  .66 

H 

Tvo-Hand  Goordiriation 

fRT  2387  .16  .14 

M 

S.D.  Blank,  Total 

CRT  257  .47  .44 

.03 

F 

Vis.  Acuity  (II,III&IV) 

CRT  202  .45  .45 

.27 

T 

Ccilip09?.t9 

.37  .37 

.23 

.26  .37  

W 

= .47 

Pack  Cross-Validation  Data 

Validities 

Betas  from 

Variable 

from  Group  A 

Group  D 

X 

Auto,  information 

.42-73 

.1522 

F 

Vis.  Acuity  (XI.III  At  W) 

.3063 

.1871 

K-V  Know-How 

.4678 

..1225 

M 

S.D.  Blank,  Total 

.2970 

.0773 

H 

Two-HatTCl  C Oordi nation 

.1656 

.1333 

Back  Cross-Validity  r - ,4S 

Basic  data  ior  Battsry  I 

Table  E-3.  Final  Alternate  Battery  for  Heavy  Drivers 

Group  A (Experimental) 

Arny 

Variable 

Desia.  3 C 

__N 

0 T 

3 

H-V  Know-How 

CRT  262 

G 

jjacUritj,  i'ui  C'iipo-tcnt 

GnI  ,4o 

N 

Difference  Detection 

CRT  216  .50  .59 

— 

0 

Ccordinoii>eter 

CRT  263  .18  .12 

.13 

m 

i 

C*  Oi-poaito 

.47  .34 

.32 

,11  — 

= .49 

Cross -Validated  Date. 

Validities 

Betas  from 

Variable 

from  Group  B 

Group  A 

*2 

H-V  Know-How 

.3665 

. 3780 

c 

Lateral  Perception 

.3076 

.U45 

N 

Difference  Detection 

.3311 

.0397 

0 

Coord inometer 

.192-4 

.0211 

Cross -Validity  r it  .41 
Basic  data  for  Battery  II 
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Table  £-4.  Final  Alternate  Battery  far  Heavy  Prlvors. 


Group  S (Cro38-V&13ilftion) 
Arny 


3 

H-V  Know-How 

CRT  262  

t-'  *■ 

C 

. lateral  Pei'ception 

CRT  200  .43  

N 

Difference  Betectitn 

CRT  216  .52  .56 

0 

Coord  inoioeter 

CRT  263  .24  .24 

.23 

T 

Composite 

.37  .31 

.33 

.19  — - 

R 

s .42 

Back  Cro9a~Validation  Data 

Validitiss 

Betas  from 

Variable 

from  Group  A 

Group  B 

3 

H-V  Knew-Kow 

.4678 

.2291 

C 

Lateral  ?ercef>tion 

.3436 

.1193 

R 

Difference  Detection 

.3168 

.1267 

0 

C cord inoma ter 

.1105 

.0808 

Back  Cross-Validity  r a 

,48 

Basic  data  for  Battery  II 

Table  £•  5.  Final  Battery  for  Light  Vehicle  Drivers 

Group  C (Expsrimontnl) 

At  ay 

Variable 

Desig.  '3  9 

E 

I 0 T 

5 

Driver  Know-How 

FRT  2412  

9 

Emergency  Jvjdgioent 

CRT  87  .69  

S 

Strength  - Hand 

CRT  263  .00  -.16 

— » 

i 

S.L’,  iiianic,  Fart  I 

CHT  .ly  .(J-y 

.23 

0 

Goordino'sneter 

CRT  263  .11  -.03 

.21 

.27 

T 

Composite 

.25  .17 

.19 

.37  .29  

R 

= .47 

Cross-Validation  Data 

Validities 

Betas  from 

Variable 

from  Group  D 

Group  C 

5 

Driver  Know-How 

.4099 

.1131 

1 

S.D.  Blsjnk,  Part  I 

.1342 

.2643 

0 

Coordinoaieter 

.1509 

.1896 

9 

Emergency  Judgment 

.2875 

.0897 

E 

Strength  - Ha^ 

.2107 

.1042 

C^osS“Val^dity  r s ,35 
Baalc  data  ^or  Battery  III 


Table  E-6  I Batt3i*y  ijoiecteti  for  Light  Vehicle  Drivers 


Croup  D (Gro3s~-Vr.3  ide.t  ion) 
Aray 


Variable 

Des  in. 

5 J 

F, 

T 

0 T 

5 

Driver  Know-how 

KiT  2412 

9 

Emergency  Judgtfient 
o trength  ■-  Hand 

CRT  S? 

o49 

E 

CRT  263 

,23  ,06 

r 

X 

S.D.  ElarJc,  Part.  I 

CRT  257 

.23  ciO 

.3-9 

...w. 

0 

Coord inome ter 

CRT  263 

,10  .07 

.16 

.08 

T 

Composite 

,41  ,29 

,21 

.13 

.15  — 

F 

= .45 

Back  Cross-Validation  iJata 

Validities 

B 

St as  from 

Variable 

from  (‘roup  C 

r. 

roup  D 

s 

Driver  Know~.How 

.2496 

0129 

0 

Coord  inome  ter 

.2935 

.O'?  12 

E 

Strength  - Hand 

. 1901 

.1134 

9 

Emergency  Judg.Tsent 

.1630 

.1181 

I 

S.D.  Blank,  Part  I 

.36V? 

.0204 

Back  Cross-Validity  r = .35 
Basic  data  for  Battery  III 


Table  E-7.  Altarnats  Battery  for  Light  Vehicle  Drivers  Using  all  Paper- 
and-Penv;il  Tests. 


Croup  C (Experimental) 
Aripy 


Variv^ble 

- .Desig. 

.5.. 

9 

T 

N T 

Dx*iVw*  K/io*-' ■ iiviw 

^ i V t ‘V, 

9 

Emergency  Judgr«<nt 

CRT  87 

.69 



I 

S.D.  Blahk,  Part  I 

CRT  257 

.19 

.07 

N 

Difference  Detection 

C.3T  2’’^ 

• 56 

\i 

Shop  Mechanics 

nv>  A 

,60 

.o.- 

.07 

.60  

T 

Composite 

,25 

m ^ 7 

.37 

.11  .16  . — 

R 

TT^r 

Cross-Validation  Data 

Va 

lidities 

Betas  from 

Variable 

from  Group  D 

Group  C 

5 Driver  Know-How 
I S.D.  Blank,  Part  I 
W Shop  Mechanics 
9 Emergency  Judgment 
N Difference  Detection 

Cross -Validity  r - .29 
Basic  d-.-.ta  for  i-.'-.'-.Voi'v  iV 


4099 

.1648 

1342 

.3333 

3018 

.0375 

2875 

.0303 

2852 

-.0375 

Table  E-8 


Ai-t&risat©  Battery  Using  ail  ?np9r'ir.l“Pencil  Testa 


< 


♦ 


Vaxi&bl© 


Gro\ip  ^ (Cross-Validation 
Arny 

Deaie.  5 9 


N 


y 


5 

Driver  Kiow-Kow 

mf  2412 

9 

Emergency  Judgnient 

CRT  87 

.49 

I 

S.D.  Blank,  Bart  I 

CRT  257 

.23 

.10 

y 

Difference  Detection 

CRT  216 

,44 

.62 

.08 

w 

Shop  Mechanics 

ACT 

.50 

.66 

,07 

,59  — 

T 

Composite 

.41 

.29 

.13 

.29  .30  — - 

r” 

til 

• 

Ba 

ck  Cross-Validation  Data 

Veliditlos 

Betas  from 

Variable 

from  Group 

C 

Group  D i 

5 

Driver  Knaw..-Hov 

.2496 

' [ 

.3104  1 

I 

S.D.  Blank,  Part  I 

.3677 

.0464  1 

w 

Shcp  Mechanics 

.1585 

.0,38  1 

N 

Differanco  Dot.oction 

.1079 

.0806  ! 

9 

Esaergsncy  Judi-asant 

.0317  ' 

Back  Cross-validity  r - .27 
Basic  data  for  Battery  IV 


Table  E-9.  Light  Battery  Used  on  Heavy  Drivers 

Group  A (Experircenial) 
Aixuy 


Variable 

Desie. 

9 

E 

I 0 

5 

Driver  Know-How 

IRT  2412 

9 

Emergency  Judgment 

CRT  87 

.63 

— 

E 

Strength  - Hand 

CRT  26;> 

,i>i 

.07 

- — 

I 

S.D.  Blcnk,  Part  I 

CRT  257 

.19 

.13 

,09 

0 

C oordinometer 

CRT  263 

,13 

.13 

.19 

.11  

T 

Composite 

.40 

.33 

.11 

.11  .11 

R s .44 


"I 
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Table  E-10.  Light  Battery  U3e(^  en  Heavj'  Drivers. 

Group  B {Cross-Validation) 

~Arny 

. Vas'leble Deslg.  5 9 0 T 


n 

Driver  Know-How 

HIT  24i;i 

9 

Ercorgency  Judgment 

GST  87 

.62  — 

C 

Coord  inons  ter 

CRT  265 

.31  .19  — 

T 

Composite 

.38  .33  .19 

n 

s '41 

Sasic  data  on  use  of  two  light  b-atteries  when  used  on  heavy  drivers.  Not 
cross -validated  since  intercorrelations  for  E and  I were  not  calculated 
for  Cfroup  B as  they  did  not  show  prosiise  and  were  dropped. 


Table  E-ll.  Heavy  Batter  I Applied  to  Light  Group  C (Experimental) 


Ariny 


Variablo 

Deslg. 

3 X 

H 

MPT 

3 

H-V  Xnow-Kow 

CRT  262 

i X 

Automotive  Ini' ormation 

ACT 

.59  — 

H 

Two-Haiid  Govrd.inatlon 

FRT  2387 

.09  .05 

M 

3.D.  BlaiOf,  Total 

CRT  257 

.50  .43 

.09 

— 

F 

«>  ^ 

Vis.  Acuity  (Jl, lU&n) 

CRT  202 

.39  .42 

.32 

.34  — 

T 

Composite 

.22  .26 

.18 

.18  .19  — 

R 

:S  .32 

Cross-Validation  Data 

Validities 

Betas  from 

Variable 

from  Grouu  D 

Group  C 

X 

Automotive  Information 

.2501 

.1853 

3 

H-Y  Know-How 

.4213 

.0645 

M 

S,D.  Blank,  Total 

.OA/A 

H 

Two-Hand  Coordination 

.0947 

.1561 

F 

Visual  Acuity  (II,  III  & 

IV) 

.2299 

.0216 

Cross-Validity  r = .34 

Basic  data  on  application  of  heavy  driver  battery  to  light  driver  group. 
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Table  E-12,  Heavy  Battery  I Applied  to  Light  Group  D (Cross-Validation) 


At  ay 


Variable 

Desie. 

3 X 

H 

M F T 

H~V  Know-How 

CRT  262 

Autoniotiva  Inforrnation 

ACT 

.61  

Two-Hand  Coordiniation 

FRT  2387 

.13  .10 

S.D.  Blank,  Total 

CRT  257 

.48  .44 

.11 

Visual  Acuity  (II.III&IV) 

CRT  202 

.42  .43 

.25 

.35 

Cornposito 

.42  .25 

.09 

.41  -23  — 

= .49 

Back  Cross-Validation  Data 

Validities 

Betas  from 

Variable 

from  Group  C 

Group  D 

H-V  Snow-Kc.w 

.2188 

.3254 

3.D,  Blank,  Total 

.1780 

.2718 

Vis,  Aoalty  (II,  III  & IV) 

.1895 

.0295 

Two-Hand  Coordination 

.1825 

.0216 

Autojootive  Information 

.2594 

-.0829 

BacK  Orcss-Validity  r z *22 

Basic  data  on  application  of  heavy  driver  battery  to  light  driver  group 


Table  E-13.  MeatJ^a  end  Ste^dard  nevra+:lon3  of  Variables  Used  in  Final  Run 


Grr.up  A 

N n 198 

Group  3 
- 192 

Group  C 

K . 196 

Grovp  D 



Mean 

S.D. 

S.D. 

Mean 

S.D. 

Mean 

3.D. 

1 

19.68 

4.63 

18.15 

4.80 

z 

20.8?- 

1.44 

20.68 

1.58 

3 

28.27 

8,82 

26.97 

9.03 

23.83 

8.86 

25.60 

7.46 

4 

69.56 

3.09 

69.36 

6.03 

....... 

5 

28.21 

6.52 

97.07 

rt 

A e A.  / 

24.39 

6.94 

P.5. 57 

6.20 

C 

64.98 

18.06 

59.95 

18.47 

7 

22.27 

6.94 

22.35 

7.01 

22.79 

7.02 

8 

72.77 

3.54 

72.07 

3.93 

9 

16.54 

5.0r> 

15.69 

5.53 

15.12 

5.07 

15.84 

5.28 

A 

36.93 

2.44 

27.27 

2.52 

36.33 

2.07 

B 

12.68 

4,62 

12.27 

4.91 

12.28 

5.66 

13.25 

5.13 

C 

28-60 

7.80 

28.62 

8.36 

28.42 

9.56 

28.85 

8.96 

D 

37.89 

3.85 

37.18 

8.42 

38.54 

3.16 

38.36 

7.86 

E 

45.48 

6.63 

43.43 

6,90 

43.91 

6.98 

F 

43.33 

10.44 

41.84 

11.80 

40.18 

11.73 

40.75 

32.06 

U 

31.29 

8.62 

29.82 

8.21 

H 

112.52 

27.83 

111.09 

25.13 

109.29 

22.61 

111.95 

23.99 

I 

9.62 

3.36 

6.35 

3.25 

6.37 

9.35 

J 

20.46 

4.30 

18.95 

4.68 

•.MMWM 

K 

12.53 

3.07 

12.26 

3.05 

32 .18 

2 w65 

L 

55.45 

7.40 

54.94 

8.48 

53.59 

8.95 

— - — 

— — 

M 

77,53 

9.82 

77.09 

10.96 

72.07 

10.37 

74.08 

30.40 

N 

12.52 

3.97 

12.26 

4.47 

12.32 

4.32 

12.85 

4.06 

0 

27. 4S 

14.92 

28.08 

16.56 

23.04 

32.89 

25.82 

15.19 

P 

9.10 

2.34 

...... 

9.07 

2.50 

Q 

96.57 

19.98 

302.09 

22.33 

101.13 

21.70 

98.93 

18,31 

R 

100.47 

21.40 

97.99 

21.33 

99.79 

19.53 

IOC. 53 

19.83 

S 

98.95 

17.19 

— 

99.53 

9.15 

— , — 

T 

29.58 

4.32 

30,26 

4.03 

30.04 

3.60 

r 

.)  • 0 f 

U 

79.95 

17.10 

— 

79.84 

19.36 

V 

88.22 

15.45 

87.  U 

17.69 

84.79 

18.23 

88.01 

lb.b4 

V. 

86.46 

17.07 

84.06 

13.16 

83.09 

20,46 

85.22 

I'?  ; y 

X 

92.52 

17.99 

90.12 

18.15 

84.69 

19.18 

87.41 

16.97 
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Because  of  our  limited  supply,  you  are  requested  to  return  this  copy  WHEN  IT  HAS  SERVED 
YOUR  PURPOSE  so  that  it  may  be  made  available  to  other  requesters.  Your  cooperation 


— 

NOTICE.  WHEN  GOVERKMEOT  OR  OTHER  DRAWINGS.  SPECIFICATIONS  OR  OTHER  DATA 
aRE  tjSED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  KOtt  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  AOT  RIGHTS  OR  PERMISSION  TO  MANUFACT’URE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  TEAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO, 
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